Objectives: This study examines the tolerability and efficacy of methylphenidate (MPH) and behavior modification therapy (BMOD) in children with attention-deficity/hyperactivity disorder (ADHD) and severe mood dysregulation (SMD). Methods: Children (ages 5-12) from a summer program for ADHD were screened for SMD and additional manic-like symptoms using structured assessments and direct clinical interview with the Young Mania Rating Scale (YMRS). The SMD group was comprised of 33 subjects with SMD and elevated YMRS scores (mean ϭ 23.7). They underwent weekly mood assessments plus the daily ADHD measures that are part of the program. The comparison group (n ϭ 68) was comprised of the rest of the program participants. Using a crossover design, all subjects in both groups were treated with three varying intensities of BMOD (no, low, high) each lasting 3 weeks, with MPH dose (placebo, 0.15 mg/kg t.i.d., 0.3mg/kg t.i.d., and 0.6mg/kg t.i.d.) varying daily within each behavioral treatment. Results: Groups had comparable ADHD symptoms at baseline, with the SMD group manifesting more oppositional defiant disorder/conduct disorder (ODD/CD) symptoms (p Ͻ 0.001). Both groups showed robust improvement in externalizing symptoms (p Ͻ 0.001). There was no evidence of differential treatment efficacy or tolerability. Treatment produced a 34% reduction in YMRS ratings in SMD subjects (p -0.001). However, they still exhibited elevated YMRS ratings, more ODD/CD symptoms (p Ͻ 0.001), and were more likely to remain significantly impaired at home than non-SMD subjects (p Ͻ 0.05). Conclusions: MPH and BMOD are tolerable and effective treatments for children with ADHD and SMD, but additional treatments may be needed to optimize their functioning.
Introduction

O
VER THE PAST DECADE there has been a 40-fold increase in the diagnosis of bipolar disorder (BP) in children (Moreno et al. 2007) , particularly among those diagnosed with attention-deficit/hyperactivity disorder (ADHD) (Pavuluri et al. 2005; Pliszka et al. 2006; Blader and Carlson 2007) . As the reported prevalence of BP increases, so does the controversy surrounding the disorder. At the center of the controversy is the child who has both ADHD and chron-ically dysregulated moods but lacks distinct cycles of mania and depression. In the Multimodal Treatment of ADHD (MTA) and other longitudinal ADHD studies, 10% of ADHD subjects exhibited manic-like symptoms, such as marked irritability and emotional dysregulation Galanter et al. 2003) . Biederman reported that 17% of ADHD youths drawn from psychiatric clinics meet full criteria for BP (Biederman et al. 2004) . It has been speculated that the rapid increase in the prevalence of pediatric BP is fueled by the inclusion of these emotionally dysregulated ADHD children into the bipolar spectrum (Blader and Carlson, 2007; Moreno et al. 2007 ). However, it remains to be determined if they have genuine bipolar spectrum illness or a severe externalizing behavior disorder.
A National Institute of Mental Health (NIMH) work group addressed this controversy by creating the diagnostic label of "severe mood dysregulation" (SMD) to refer to children with persistent irritability, hyperarousal, and emotional reactivity that lack other mania specific symptoms Brotman et al. 2006) . SMD is a relatively new construct that overlaps significantly with oppositional defiant disorder (ODD). However, it has been posited that many children with ODD will not meet full criteria for SMD ). In addition, SMD is associated with deficits in emotional processing not seen in youths with only externalizing behavior disorders ), suggesting SMD may represent a distinct diagnostic entity.
Unfortunately, there have been no controlled treatment studies of children with SMD, and the primary pharmacological treatments for BP and ADHD are quite different. It is presently unclear if the initial treatment for children with ADHD and dysregulated moods should be stimulants and behavior therapy for ADHD or mood-stabilizing medications for affective instability.
Further complicating this issue are concerns that stimulants may induce mania in children with or at risk for BP, leading some to conclude that children with ADHD and any manic-like symptoms should not be prescribed stimulants (Papolos and Papolos 1999; Vitiello 2001; Ross 2006) . The Food and Drug Administration (FDA) recently added a warning label to all stimulants regarding their potential to produce "new or worse bipolar illness" (FDA 2006) . Despite these concerns, many children diagnosed with BP are initially treated with stimulants for ADHD (Tillman et al. 2005) , stressing the need to define better the mood altering effects of stimulants in children.
Several retrospective analyses have found a connection between stimulant exposure and the course of BP (Delbello et al. 2001; Faedda et al. 2004; Reichart 2004) , whereas others have not (Biederman et al. 1999; Carlson et al. 2000; Carlson and Mick 2003) . Any retrospective observations linking stimulants and BP must control for the confounding effects of ADHD symptom severity because most children with prepubertal BP first exhibit prominent ADHD symptoms, leading to stimulant treatment at an early age. There are only two published controlled trials of stimulants in children with well-defined BP, totaling 46 youths. In these trials of children already on a stabilized on antimanic medications, methylphenidate (MPH) and mixed amphetamine salts (MAS) significantly improved ADHD symptoms and were well tolerated, except for one case of worsening manic symptoms on MAS (Scheffer et al. 2005; Findling et al. 2007 ).
Some improvement to stimulant treatment alone has been documented in ADHD youths with manic symptoms. Carlson and Kelly (1998) noted as much improvement in children with ADHD and manic symptoms as those with ADHD without manic symptoms. More recently, Galanter reviewed the profiles of all children completing the MTA's 4-week medication titration using a proxy screen consisting of the Diagnostic Interview Schedule for Children (DISC) and the Child Behavior Checklist (CBCL) to identify subjects with manic-like symptoms (Galanter et al. 2003) . While children diagnosed with BP were excluded from the MTA, 11% of the subjects exhibited manic-like symptoms based on significant elevations in the attention, aggression, and anxiety/depression subtest scores on the CBCL. Although these subjects were more severely impaired at baseline than those without manic symptoms, MPH was equivalently effective and well tolerated in both groups. Although these baseline symptom differences persisted for the 14 months of assigned treatment, the groups exhibited comparable responses to MPH and behavior modification therapy (BMOD), with no evidence of differential drug tolerability between groups (Galanter et al. 2005) . MTA findings were limited by the poor agreement between the DISC and the CBCL proxies, the lack of mania-specific assessment tools, and the retrospective nature of the review. In contrast, other trials have found that youths with affective co-morbidity have a reduced response to ADHD medications (Biederman et al. 1998; Daviss et al. 2001; Gadow et al. 2002) .
Behavioral therapy, the other evidence-based treatment for pediatric ADHD, has found to be effective for children with a range of co-morbidities (Pelham and Fabiano, 2008) . In the MTA, BMOD improved ADHD symptoms, and adding BMOD to stimulants improved symptoms of conduct disorder (CD), ODD, and parent-child and peer relations Swanson et al. 2001) . The combination of stimulants and BMOD were most effective for MTA subjects with both internalizing and externalizing co-morbidities , suggesting that youths with SMD may be excellent candidates for combination therapies.
Behavioral therapies are also an indicated treatment for ADHD in children with bipolar spectrum illness, but other than Galanter's MTA analyses, where behavioral treatment was especially useful for the ADHD-mania proxy youths, there is no controlled data on the efficacy of these therapies in children with BP or SMD . None of published psychosocial trials for prepubertal BP specifically addressed ADHD symptoms (Pavuluri et al. 2004; Fristad 2006) .
The alternative to ADHD treatments for children with ADHD and SMD is the use of mood-stabilizing medication. However, these agents have limited efficacy for ADHD and more worrisome side-effect profiles than stimulants (Correll and Carlson 2006; , making them an unpalatable initial choice for children with ADHD who are not exhibiting discrete manic episodes. Hence, there are no evidence-based treatments for SMD that have been found to reduce ADHD symptoms effectively without risk of exacerbating mood symptoms.
In summary, there has been an increasing recognition that a subset of children with ADHD also exhibit severe mood dysregulation that is difficult to distinguish from mania. Because most of these children do not exhibit discrete mood cycles that would fulfill Diagnostic and Statistical Manual for Mental Disorders (DSM) criteria for BD, it is debatable as to whether they have genuine bipolar spectrum illness. These diagnostic uncertainties have hindered the development of evidence-based treatments for these children who are clearly impaired across multiple settings.
We attempted to address this void by identifying a subset of ADHD youth with SMD from a study of the synergistic effects stimulants and behavior modification therapy for ADHD. The primary aim was to compare the efficacy and tolerability of these two proven ADHD treatments in children with ADHD plus SMD versus those with ADHD but not SMD or other affective illness to determine if it is safe and advisable to treat ADHD in a child with SMD before addressing the mood dysregulation. It was not our goal to determine if these children have genuine BP, because definitive diagnostic criteria and biological markers for this disorder have yet to be defined.
Because stimulants and BMOD are established therapies for ADHD but not mood disorders, we hypothesized that MPH and BMOD would improve externalizing symptoms but not lead to reductions in depressive or manic-like symptoms in youths with SMD. Due to their additional symptom burden and prior work suggesting that co-morbid affective illness may reduce responsiveness to stimulants, it was hypothesized that children with SMD would have a diminished therapeutic response to MPH and BMOD compared to ADHD subjects not meeting SMD criteria.
Methods
Participants
All study participants were drawn from the 2003 or 2004 University of Buffalo (UB) Summer Treatment Program (STP). The STP is an ADHD research program for children ages 5-12 in the form of an intensive 9-week therapeutic summer camp (Pelham et al. 1997; Pelham et al. 2005a; Fabiano et al. 2007) . From 2002 to 2004, the STP was the site for a double-blind study of MPH and BMOD (MH62946) designed to assess the relative efficacy and synergistic effects of differential doses of these interventions. To accomplish this goal, STP subjects were randomly assigned to three intensities of BMOD that varied every 3 weeks and four different doses of MPH that varied daily within each 3-week BMOD cell (see Fig. 1 ). In 2003 and 2004, the current protocol designed to assess the efficacy and tolerability of BMOD and MPH in children with SMD was incorporated into the larger STP study by adding SMD measures to the existing STP assessments.
Participants were recruited via referrals from schools and health-care providers and radio and print advertisements. Parents and children provided informed consent, and the UB Health Sciences IRB approved the protocol. Subjects were required to stop all psychotropic medication 1 week prior to intake. All STP participants met full Diagnostic and Statistical Manual of Mental Disorders, 4 th edition (DSM-IV) (American Psychiatric Association 1994) diagnostic criteria for ADHD. Diagnoses were made using a combination of ratings from parents and the primary school teacher on the Disruptive Behavior Disorders Rating Scale (DBD) (Pelham et al. 1992 ) and parent report on the DISC (Shaffer et al. 2000) . Symptoms were counted as positive if they were endorsed on either measure. In addition, ADHD related impairment in at least two realms using the Parent and Teacher versions of the Impairment Rating Scale (IRS) was required for entry into the STP (Fabiano et al. 2006) . The majority (92%) met criteria for the combined ADHD subtype. Participants were required to have a full-scale intelligence quotient (IQ) Ͼ80 and not to have a documented serious adverse reaction to MPH. Children with significant developmental delays, psychotic symptoms, or autistic spectrum illness were not enrolled. Children actively using psychotropic medication for disorders besides ADHD, including the use of antidepressants or mood-stabilizing medications, were also excluded because subjects were required to stop all psychotropics before STP entry. Subjects newly identified with major depressive disorder (MDD) or BP on the DISC were directly assessed by a M.D./Ph.D.-level clinician during the intake procedure. Subjects found to meet full criteria for the narrow-phenotype criteria of BP or any subject in need of urgent psychiatric treatment (active suicidal ideation) were not enrolled in the STP but instead were referred for appropriate treatment.
SMD criteria
All subjects enrolled in the larger STP study were screened for SMD to identify a subgroup of mood dysregulated ADHD youths. ADHD subjects not meeting criteria for SMD comprised the control or non-SMD group (n ϭ 68). Information was gathered from children, parents, and teachers, because children exhibiting mood symptoms in multiple settings are more impaired than those with symptoms confined
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High Intensity BMOD to one setting , and cross-domain impairment is required for a diagnosis of SMD (Fig. 2) .
First, all STP subjects were screened for SMD using the NIMH criteria Brotman et al. 2006) . We used the two mania proxy measures from the MTA (parent version of the DISC and parent and teacher versions of the CBCL) to define the SMD criterion of "persistently abnormal mood" (Galanter et al. 2003) . Parents/teachers needed to endorse severe irritability (coded as answering yes to the irritability lead-in question and the follow-up severity question on the mania assessment) and 1ϩ additional manic symptom on the DISC or endorse t-scores of 70ϩ on the aggression and anxious/depressed categories on the CBCL (Achenbach et al. 1983; Shaffer et al. 2000) . Identical thresholds for manic symptoms were employed in the MTA analyses. The SMD criterion of "increased reactivity to emotional stimuli" was evaluated during a semistructured interview of parent and child by a graduate-level clinician that is part of the STP intake process. This interview, designed to identify the child's primary behavioral impairments, specifically inquires about extended temper tantrums, verbal rages, and aggression toward others and property, all of which are used in the definition of SMD Brotman et al. 2006) . The "hyperarousal" criterion was waived because almost all STP subjects met full criteria for the combined subtype of ADHD and exhibit constant evidence of hyperarousal sufficient to meet SMD criteria (Brotman et al. 2006) . Symptoms must have been present for at least 12 months with no symptom-free periods longer than 60 days .
Because many children with ODD would meet criteria for SMD, a second assessment step was added in an attempt to identify children with manic-like mood dysregulation, as they are the SMD patients for whom there would be the greatest reservations about the safety of stimulants. A child psychiatrist (J.W.) experienced in the diagnosis of pediatric BP directly interviewed all subjects and their parents who met SMD criteria using the Young Mania Rating Scale (YMRS), the Children's Depression Rating Scale Revised (CDRS-R), and Clinical Global Impressions Scale (CGI) for MDD and BP (Guy 1976; Young et al. 1978; Poznanski and Mikos 1996) . Subjects were only enrolled in the SMD group if they had an YMRS score based on last month's behavior of 12ϩ and CGI mania severity score of 3ϩ (mild or worse symptoms). Depressive symptoms were assessed as they commonly co-occur with manic-like symptoms (Pavuluri et al. 2005 ), but elevated CDRS-R scores were not required for entry in the SMD group.
The YMRS is the most widely used measure of manic symptomatology in pediatric clinical trials (Pavuluri et al. 2005) . Youths with elevated scores on this scale present with a mix of irritability and mood lability beyond that seen with ODD or ADHD . Moreover, improvement in ADHD symptoms does not significantly improve YMRS scores in youths with BP (Scheffer et al. 2005; Findling et al. 2007) . Therefore, children with elevated YMRS scores may comprise the subset of SMD youths most likely to be distinct from ODD. A score of 12 for the YMRS was selected, because it is the defined set point for syndromal remission for pediatric BP (Patel et al. 2007 ) and has been employed elsewhere to identify youths at risk for BP (Baumer et al. 2006; Delbello et al. 2007 ). Most children with uncomplicated ADHD do not score above this threshold (Fristad et al. 1992) .
A total of 33 STP subjects (31% of the 2003/2004 STP participants) comprised the SMD group. While these subjects manifested elevated scores on the YMRS (mean ϭ 23.7) and met all SMD criteria, none met full criteria for BP, mostly due to the lack of discrete mood cycles or insufficient criterion B symptoms. Depressive symptoms (CDRS-R Ͼ28) were present in 24/33 (72%) of the SMD group. Five subjects met SMD criteria but had an YMRS Ͻ12 and were therefore excluded from both the SMD and non-SMD groups. The non-SMD group consisted of the other 68 STP subjects from the 2003/2004 STP who met criteria for ADHD but not SMD. The groups were similar in demographics except SMD subjects were younger (8.0 vs. 8.7 years) and trended toward higher math achievement (Table 1) .
As part of the STP screening, parents reported on diagnosed mental illness in all first-and second-degree relatives using a structured rating form designed at our center that specifically inquires about BP and MDD. In the SMD group, 20/28 (71%) subjects had a family history of a mood disorder (5 had unknown family histories), including 6 (21%) that WAXMONSKY ET AL. 576
FIG. 2.
Severe mood dysregulation inclusion criteria. SMD ϭ severe mood dysregulation; YMRS ϭ Young Mania Rating Scale; STP ϭ Summer Treatment Program. had a first-or second-degree relative with BP. For the non-SMD group with known family histories, 32/60 (53%) had familial affective illness including 11 (18%) with a first-or second-degree relative with BP. There was a trend toward a greater percentage of familial affective illness in the SMD group (odds ratio [OR] ϭ 2.4, 0.92-6.3, p ϭ 0.07).
Setting and design
STP participants were placed in groups of 12 according to age and supervised by five counselors per group. The STP lasted 9 hours per day, Monday through Friday for 9 weeks, totaling 45 days. Children spent 2 hours a day in academic settings and the remainder of the day in recreational activities. Parents attended a weekly parent-training course in which they learned to implement behavioral management skills at home (Cunningham et al. 1998) .
The primary goal of the larger STP study (MH62946) was to evaluate the interactions between varying doses of behavioral and pharmacological treatments for ADHD. The study consisted of two within-subjects factors with order counterbalanced across group and year: medication (placebo, 0.15 mg/kg t..i.d., 0.3 mg/kg t.i.d., 0.6 mg/kg MPH t.i.d.) and behavior modification (no behavior modification [NBM] , low-intensity behavior modification [LBM] , high-intensity behavior modification [HBM] ). Behavioral treatment varied every 3 weeks with the order (NBM vs. LBM vs. HBM) randomized across subjects irrespective of mood status. In each 3-week behavioral cell, subjects received each of the four medication doses (placebo, 0.15 mg/kg, 0.3 mg/kg, 0.6 mg/kg MPH t.i.d.), with the dose assigned randomly on a daily basis so that each subject received all 12 treatment combinations (i.e., HBM ϫ 0.3 mg/kg MPH t.i.d., etc.) for 3-4 days apiece, totaling 45 days of treatment. The use of placebos and the NBM condition allowed for assessment of the individual efficacy of each intervention. Children, parents, and STP staff were blind to medication conditions. Clinicians rating mood symptoms were blind to MPH dose but not BMOD status, because some were STP staff. Staff who rated ADHD symptoms were blind to SMD status.
Medication was randomly assigned using double-blind methodology with the dose changing daily. Medication was administered at 7:45 am, 11:45 am, and 3:45 pm. Placebo and MPH were packed in identical opaque capsules to maintain blinding. Average MPH doses were 5, 10, and 18 mg for the 0.15, 0.3, and 0. mg/kg doses, respectively. HBM resembled the behavior intervention used in the summer component of the MTA (MTA 1999) . It included daily social skills training and a comprehensive point system with reward and cost components. Children earned daily social rewards for high point totals, and earned daily and weekly rewards for meeting point goals. In the classroom, behavior was managed through a modified version of the point system. Time-out procedures were used when children exhibited defiant behavior. Children received daily report cards (DRCs) evaluating their performance on individualized target behaviors. DRCs were reviewed with parents at the end of the day and used as criteria for rewards at home. Any time the standard procedures were not sufficient to produce the desired behavioral changes, individualized behavioral programs were developed (Pelham et al. 1997; Pelham et al. 2005b) .
LBM resembled traditional interventions implemented in community mental health settings or special education classrooms. The primary difference between the two was the use of daily (HBM) versus weekly (LBM) contingency rewards and social skills training sessions as well as the use of individualized behavior plans only in HBM. In the NBM condition, the behavior modification system was suspended to emulate a typical classroom or camp setting. Staff members recorded all point system behaviors but did not award or take away points. The structure and content of the activities remained the same. Children did not receive DRCs in the NBM condition, and social skills training, problem-solving discussions, and time-out procedures were not used. Children earned daily and weekly STP reinforcers noncontingently.
When the BMOD intensity changed, it was explained to parents and subjects that new rules were in effect, with specific examples provided describing changes to the existing procedures (time outs, point system, etc.). The point system reset weekly within each BMOD cell after the reward was earned or not on Fridays, so that the subjects were accustomed to starting a new point system each week, minimizing the transition between the different BMOD intensities. STP rules were reviewed daily with subjects at the beginning and end of each camp day and during individual activities, so there was ample opportunity to adjust to any rule changes. Staff adherence to the assigned BMOD cell was monitored daily by senior STP staff using treatment integrity and fidelity procedures as outlined in the STP manual (Pelham et al. 1997) . Staff members were given immediate feedback on their performance and their adherence to each of the three behavioral treatment conditions. Parents were re- df ϭ 99; ** Ͻ 0.10. SMD ϭ severe mood dysregulation; SD ϭ standard deviation; DISC ϭ Diagnostic Interview Schedule for Children; ODD ϭ oppositional defiant disorder; CD ϭ conduct disorder; DBD ϭ Disruptive Behavior Disorder Scale; YMRS ϭ Young Mania Rating Scale; CDRS-R ϭ Children's Depression Rating Scale-Revised; CGI ϭ Clinical Global Impressions; MDD ϭ major depressive disorder; BP ϭ bipolar disorder; IRS ϭ Impairment Rating Scale.
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minded daily about what parenting practices were allowed in each of the BMOD cells and were asked to record the frequency of specific BMOD practices used at home (time out, use of contingency rewards, etc.) to monitor adherence to the assigned BMOD cell. Similar crossover designs using treatment conditions intermixed with nontreatment conditions have been widely employed in behavioral treatments studies (Fabiano et al. 2007; Pelham and Fabiano, 2008) . For more details on the specific components of the BMOD arms and treatment fidelity procedures, see Fabiano et al. (2007) or Pelham et al. (2005a) .
ADHD outcome measures. Frequency counts of externalizing behavioral problems exhibited at the STP were completed daily by counselors using a well-validated and reliable observational coding scheme (Pelham et al. 2005b) . Using a similar system, teachers recorded daily rates of classroom behaviors and academic productivity. Daily totals for percentage of time following activity rules (FAR), noncompliance with staff requests (NC), and the percentage of seatwork completed (SC) served as the primary dependent variables. These measures have been shown to detect treatment effects of pharmacological and behavioral interventions for ADHD and have adequate interrater reliability (Pelham et al. 1993; Pelham et al. 1999; Pelham et al. 2005a ). The parentrated DBD, which rates all DSM 3R and IV symptoms for ODD, CD, and ADHD rated on a 0-3 Likert scale, was administered at baseline and end point (Pelham et al. 1992 ).
Mood outcome measures. For the SMD group, the clinician-rated YMRS and CDRS-R were completed during a weekly interview with parents and subject by child psychiatrists experienced in the treatment of pediatric mood disorders and ADHD. Both scales are the current standards for measuring affective symptoms in children and were employed in the two published controlled trials of stimulants in children with BP Scheffer et al. 2005; Findling et al. 2007 ). The CDRS has established psychometrics, including acceptable levels of interrater reliability (Poznanski et al. 1984) . The YMRS has been found to be a valid measure of mood symptoms in children ages 5-11 with acceptable interrater reliability (kappa Ͼ 0.85) . It has been demonstrated that children with ADHD and no affective co-morbidity typically score Ͻ12 on the YMRS distinguishes them from children with BP (Fristad et al. 1992) . Parents also completed a version of the YMRS (PYMRS) on the first day for each of the 12 different dosing combination of MPH ϫ BMOD (total of 12 times) to detect any acute exacerbation of manic-like symptoms from the end of the STP day to drop-off the following morning. It has been shown to distinguish manic from ADHD symptoms and is a sensitive measure of change in manic symptoms Youngstrom et al. 2004) .
Subjects in the non-SMD group were carefully screened at study entry for symptoms of SMD, MDD, and BP. They were not reassessed for these symptoms during the STP because the primary focus of the STP was to assess the synergistic effects of BMOD and MPH on change in ADHD symptoms, not mood symptoms.
Side effects. The Pittsburgh Side Effect Rating Scale (PSERS), which rates common stimulant-related adverse events as none (0), mild (1), moderate (2), or severe (3), was completed daily by camp staff and parents (Pelham 1993) .
Global Impairment Rating. Parents completed the IRS at baseline and end point to assess global functioning at home. The IRS converts narrative descriptions of functioning across five key domains into a global impairment rating using a 7-point scale (0 ϭ no impairment, 6 ϭ severe impairment). It has established psychometrics and has been used in several pediatric ADHD trials (Pelham et al. 2005a; Fabiano et al. 2006; Fabiano et al. 2007 ).
Data analysis
Independent sample t-tests were conducted to evaluate between-group differences in baseline characteristics and measures of tolerability (PSERS ratings). Pairwise t-tests were used in the SMD group to compare pre-and postdifferences in CDRS-R total score, YMRS total and cluster scores, as well as PSERS and PYMRS ratings from low-dose MPH to highdose MPH. All t-tests were two tailed with significance set at p Ͻ 0.05. A Bonferroni correction was made for multiple comparisons (PSERS ratings and YMRS clusters). Chisquared analyses were completed using cross-tabulation procedures to compute ORs comparing the groups on categorical variables, such as family history, and IRS (impaired or not). For the change in parent-rated DBD, a 4 (MPH dose) by 3 (BMOD dose) repeated-measures multivariate analysis of variance was performed using the general linear model procedure (SPSS Inc., Chicago IL).
The STP behavioral frequency counts for the outcome variables were measured as percentages (FAR and SC) were analyzed by fitting a binomial mixed model with a logit link. The between-subject variables (SMD status), within-subject variables (BMOD, MPH), and their interactions were included as independent variables in the model. A Poisson mixed model with a log link was fitted to explain the variability in noncompliance (NC), which was measured as a raw count, accounted by SMD status, MPH, BMOD, and their interactions. The NLMIXED procedure of SAS 9.1 was used to perform this analysis. Effect sizes of each dose of MPH and BMOD were then computed for FAR, SC, and NC by calculating mean differences between treatment and no-treatment (placebo, NBM), divided by the no-treatment SD. Independent sample t-tests were used to compare differences in effect sizes between the SMD and non-SMD groups.
Results
Externalizing symptoms
Groups had comparable baseline ADHD scores by teacher (Table 1 , DBD ADHD scales, all p values Ͼ 0.1) and parent report (Table 2 , DBD ADHD scales, all p values Ͼ 0.1). The SMD group had elevated baseline ODD (parent, t(98) ϭ 5.1, p Ͻ 0.001; teacher, t(96) ϭ 1.9), p Ͻ 0.05) and CD ratings (parent, t(98) ϭ 2.6, p Ͻ 0.001; teacher, t(96) ϭ 2.6, p Ͻ 0.01) on the DBD.
There was a multivariate main effect of time for all participants on total level of parent-rated externalizing behaviors on the DBD (F(1, 91) ϭ 29.4, p Ͻ 0.001). As hypothesized, there was a significant reduction over time in ADHD, ODD, and CD symptoms (Table 2 ). Group differences in levels of ODD (F(1,91) ϭ 30.7, p Ͻ 0.001) and CD symptoms (F(1,91) ϭ 8.5, p Ͻ 0.0005) persisted. However, in contrast to what was expected, the group by time interaction was not significant for the ODD, CD, and ADHD subscales of the DBD.
Similar results were found using the behavioral observations from the STP. In the mixed model, there was a significant effect of each MPH dose on FAR, F(3, 96) ϭ 140; SC, F(3, 96) ϭ 56.8; and NC, F(3, 96) ϭ 360.1; all p values Ͻ 0.01. BMOD also significantly improved FAR, F(2, 96) ϭ 673.8, SC F(2, 96) ϭ 185 and NC, F(2, 96) ϭ 414.22; all p values Ͻ 0.01. However, the interaction of SMD ϫ MPH and SMD ϫ BMOD was not significant in all cases except for SMD ϫ MPH for NC where there was a low-intensity difference in the 0.3 mg/kg MPH dose that was not evidenced for placebo or the other two MPH doses. There were no significant group differences in the slope of the dose-response curves for BMOD or MPH for all three variables, suggesting that SMD status did not significantly alter the effectiveness of either treatment (Figs. 3 and 4) .
Effect sizes of each dose of MPH and BMOD were computed for FAR, SC, and NC. Because of the large daily variability in FAR as compared to SC and NC, subjects more than 2 standard deviations (SDs) beyond the group mean for FAR on each dose of MPH/BMOD were excluded from the effect size analysis. 1 Within-subject effect sizes for both groups 1 Omission of outliers for the FAR analyses led to exclusion of 5 subjects for LBM, 4 for HBM, 9 for 0.15 mg/kg MPH, 6 for 0.3 mg/kg MPH, and 8 for 0.6 mg/kg MPH. Inclusion of outliers in the FAR analyses impacted only the 0.6 mg/kg dose where the adjusted effect size was 1.77 for SMD subjects and 2.81 for the non-SMD group (t ϭ Ϫ1.7, p Ͻ 0.05) vs. 1.80 and 2.10 respectively (p Ͼ 0.1) when outliers were excluded (see Table 3 ).
TREATMENT OF ADHD WITH SEVERE MOOD DYSREGULATION 579
were robust with no significant differences between groups (Table 3 ). In the SMD group, 85% (28/33) showed a 50% or greater reduction in FAR, SC, and NC at their optimal combination of BMOD and MPH. For 55% (19/33) of the SMD group, their optimal combination consisted of the low or medium dose medication crossed with one of the active BMOD conditions.
Tolerability
One SMD subject, who was discovered to have prominent PDD traits, was withdrawn after 3 weeks due to the mutual agreement of staff and family that the STP was not an appropriate treatment venue. There was no evidence of manic activation seen in this case. One non-SMD subject was with- SMD ϭ severe mood dysregulation; SD ϭ standard deviation; STP ϭ Summer Treatment Program; LBM ϭ low behavior modification; HBM ϭ high behavior modification.
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FIG. 4.
Change in following activity rules with increasing behavior modification therapy. drawn due to tic-like movements on medication. Neither parents nor staff reported any cases of manic activation, and no subjects required additional psychotropic medication during the STP.
MPH was well tolerated, with appetite suppression, insomnia, tics, and anxiety being the most common side effects. Parents reported more side effects than counselors. Side effects were most frequent at the 0.6mg/kg dose, with 11 subjects requiring reductions of this dose (2 SMD and 9 non-SMD subjects). Parent and staff PSERS ratings were analyzed for evidence of treatment-induced mood exacerbations by assessing change in the PSERS items seen in manic/depressed states (anxiety, tearful/depressed mood, withdrawn, hallucinations, trouble sleeping, and irritability). In SMD subjects, there was no significant increase in these side effects with increasing MPH dose except for trouble sleeping (t(31)ϭ 2.6, p Ͻ 0.02) and appearing withdrawn (t(31) ϭ 2.5, p Ͻ 0.02). Irritability ratings on the PSERS improved as MPH dose increased (t(31) ϭ 2.8, p Ͻ 0.001). After correcting for multiple comparisons, there was no longer a difference in ratings of appearing withdrawn or trouble sleeping, but the improvements in irritability with increasing doses remained significant.
Parent PSERS ratings were averaged across days within each MPH dose to assess for differential tolerability between groups. There were significantly higher rates of anxiety (t(99) ϭ 2.4, p Ͻ 0.05), irritability (t(99) ϭ 3.0, p Ͻ 0.05), and tearfulness (t(99) ϭ 2.1, p Ͻ 0.01) in SMD versus non-SMD subjects for all three MPH doses. However, all means were in the mild range (Ͻ0.5 on the 0 to 3 PSERS scale), and the differences persisted on placebo days.
Mood symptoms
Baseline mood ratings were consistent with a moderate level of manic-like symptoms and a mild level of depressive symptoms for SMD subjects. In the SMD group, 9 weeks of multimodal treatment was associated with a 34% improvement in YMRS scores (23.7 to 15.4 (SD ϭ 5.8); t(32) ϭ 8.2, p Ͻ 0.001) and a 31% improvement in CDRS-R scores (35 to 24 (SD ϭ 6.4); t(32) ϭ 9.8, p Ͻ 0.001). YMRS scores gradually declined as the STP progressed, with only 31% of the improvement occurring in the first week, increasing to 45% after 2 weeks. We divided the YMRS into three clusters to see which types of YMRS items were most responsive to treatment: The ODD cluster (irritability and disruptive/aggressive), the ADHD cluster (increased activity, speech and language), and the mania cluster based on the symptoms identified by Geller to be specific to BP versus ADHD (elevated mood, sexual interest, sleep, and content) (Geller et al. 2002) . Correcting for multiple comparisons, there was a significant improvement in all three clusters (see Table 4 ). Change in the ODD cluster was responsible for 47% of the 8.3-point improvement in total YMRS score, while 23% was attributable to changes in the ADHD cluster and 25% of the total change occurred in the mania cluster. The remaining two items (appearance and insight) accounted for less than 5% of the total change.
Unlike ADHD symptoms, which were measured daily at the STP, the individual effects of BMOD and MPH on YMRS and CDRS-R scores could not be assessed as they were completed weekly while MPH dose changed daily and BMOD varied every 3 weeks. Therefore, parents of SMD subjects completed the parent version of the YMRS (PYMRS) once for each of the 12 combinations of MPH ϫ BMOD to assess for signs of manic activation in the 24 hours following a dose. There was no significant change in PYMRS scores with increasing MPH dose (p values Ͼ 0.1).
Global improvement
Baseline parent ratings on the IRS were similar between the groups (Table 1) . Parents rated improvements in overall impairment for both groups at study completion (SMD group, t(32)ϭ 4.6, p Ͻ 0.01; non-SMD group, t(63) ϭ 6.2, p Ͻ 0.01). The mean end point IRS rating (0 ϭ no impairment, 6 ϭ severe impairment) for the SMD group was 4.1 (1.1) versus 3.6 (1.3) for non-SMD group, with a trend toward the SMD group being more impaired (t(95) ϭ 1.4, p ϭ 0.08). Using a categorical definition of remission (IRS Ͻ3), parents rated only 6% (2/31) of SMD subjects versus 27% (18/66) of non-SMD subjects as unimpaired after completion of the STP (OR ϭ 4.7, 95% CI ϭ 1.3-17.2, p ϭ 0.03). Attention-deficit/hyperactivity disorder items are increased motor activity (#2), speech (#6), and language (#7). Oppositional defiant disorder items are irritability (#5) and disruptive aggression behaviors (#9). Mania-specific items are elevated mood (#1), sexual interest (#3), sleep (#4), and content (#8). *p set at 0.0125 to correct for multiple comparisons. YMRS ϭ Young Mania Rating Scale; SD ϭ standard deviation; ADHD ϭ attention-deficit/hyperactivity disorder; ODD ϭ oppositional defiant disorder.
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Discussion
Externalizing symptoms
There has been increasing debate surrounding the diagnostic relevancy of SMD and other manic-like symptoms in children with ADHD. However, there has been little investigation into the impact of these symptoms on the efficacy of ADHD treatments or into the development of treatments specifically for SMD. The evidence base to guide clinicians on whether children with SMD and ADHD should first receive stimulants and behavior therapy for ADHD or mood stabilizers for mood dysregulation is small. When such children manifest discrete mood episodes meeting criteria for BP, there is little debate that initial treatment should target mood stabilization. Yet more youths presenting for mental health evaluations will meet criteria for ADHD and SMD than BP (Lewinsohn et al. 1995; Kowatch et al. 2005; Pavuluri et al. 2005; Brotman et al. 2006) . We attempted to address this dilemma by assessing the efficacy and tolerability BMOD and MPH, the two primary treatments for ADHD, in children with ADHD and manic-like SMD to determine if they are appropriate first-line interventions.
Both treatments were efficacious and well tolerated in children with SMD and elevated YMRS ratings. Given their additional symptom burden, we expected the SMD subjects to exhibit a reduced treatment response versus subjects with uncomplicated ADHD. Even though the SMD group exhibited higher levels of ODD and CD symptoms at baseline, the groups manifested similarly robust improvement across settings and assessment methods, comparable to prior STP studies combining BMOD and stimulants Pelham et al. 1999; Pelham et al. 2005a; Fabiano et al. 2007 ). The large within-subject effect sizes suggest that the study was sufficiently powered to detect any meaningful group differences. Of the 5 (15%) SMD subjects not displaying significant improvements at the STP, 4 demonstrated significant improvements in externalizing symptoms at home. Three of these subjects exhibited very low rates of externalizing symptoms at camp while the fourth had a highly variable response to BMOD, limiting the ability to detect treatment response. The fifth subject was withdrawn from the trial after 3 weeks, unrelated to mood symptoms. Dose-response curves for BMOD and MPH were comparable between groups, implying that traditional ADHD dosing paradigms may be employed in children with ADHD and SMD. Similar to past STP trials and the MTA, combining BMOD with MPH led to reductions in optimal medication dosage without reducing efficacy (MTA 1999; Pelham et al. 2005a; Fabiano et al. 2007) .
Because judicious use of stimulants is recommended for children with BP and ADHD , BMOD may be especially valuable for children with BP or those at increased risk for the disorder, because it reduces the stimulant dosage needed for optimal response.
Internalizing symptoms
While the change in YMRS and CDRS-R ratings was less than that seen in trials of antimanic medication in children with BP (Delbello et al. 2005; Tohen et al. 2007 ), SMD subjects exhibited clinically relevant declines in YMRS (8 points) and CDRS-R scores (11 points), suggesting that the mood dysregulation seen in SMD may be responsive to ADHD-based treatments. The design of the STP makes it difficult to determine if it was time, BMOD, or MPH that led to the improvement in these scores. For example, the 8-point decline in YMRS scores matches that experienced by the placebo group in two double-blind trials of adolescent mania (Wagner et al. 2006; Tohen et al. 2007 ). However, YMRS scores improved gradually over the course of the STP, with less than half of the 8-point YMRS decline occurring in the first 2 weeks of camp. In contrast, almost all of the placebo response in medication trials for pediatric BP occurs in the first 1-2 weeks, suggesting that the STP treatments may have been the cause of the improvement (Wagner et al. 2006; Chang et al. 2007; Pandina et al. 2007) .
In a recently published trial of olanzapine for pediatric BP, the aggression and irritability items improved by 20% in the placebo group versus 43% in the medication group (Tohen et al. 2007 ). In our study, aggression and irritability were the YMRS items (the ODD cluster in Table 4 ) showing the greatest change, improving by 45%, comparable to that seen with olanzapine. Hence, the degree of improvement during the STP for these two YMRS items was double that seen with placebo, suggesting a direct effect of treatment on irritability and aggression. Whether YMRS scores improved as a result of the provided therapies or from time, results suggest that the use of mood-stabilizing medications as a first-line treatment may not be necessary to achieve improvement in children with ADHD and SMD.
There is theoretical justification for the STP's intensive behavioral treatments producing improvements in mood because they target peer relations and incorporate CBT principles found to be helpful for pediatric depression and BP (Compton et al. 2004; Pavuluri et al 2004; Fristad 2006) . In the MTA, subjects with ADHD, ODD, and internalizing symptoms, as well as those with manic-like symptoms, were most responsive to treatments integrating pharmacological and behavioral modalities Galanter et al. 2005) .
Depressive symptoms essentially normalized, falling below the cutoff for remission on the CDRS-R. These results are consistent with published findings that mild depressive symptoms respond to supportive treatments (Birmaher and Brent 2007) and the recommendation to treat ADHD before depression, except in cases where the depressive symptoms are severe (Pliszka et al. 2006) .
Tolerability
Similar to the MTA findings (Galanter et al. 2003; Galanter et al. 2005) , ADHD treatments were well tolerated with no evidence of differential tolerability between the groups or cases of manic activation. The most common adverse events were traditional stimulant side effects such as appetite loss and sleep delay. Irritability, tearfulness, and anxiety reactions were more common in SMD subjects, but the betweengroup differences were quite small and persisted on placebo days. Dose reductions were not more frequent in SMD subjects, and PSERS irritability ratings improved with increasing MPH dose. These results suggest that side effect differences were likely due to greater baseline depressive and oppositional symptoms in SMD subjects versus differential treatment tolerability. In this protocol, MPH doses could vary from 0 to 1.8 mg/kg per day in a 24-hour span. If these marked dose fluctuations failed to produce manic activation, it is unlikely that the gradual MPH titrations employed in clinical practice would produce acute manic activation in children with no history of discrete manic episodes.
Group differences
The lack of appreciable group differences in the efficacy or tolerability of ADHD treatments suggests that SMD represents the severe end of the externalizing behavior spectrum rather than a distinct mood disorder. In support of this conclusion, one of the primary group differences was that SMD subjects manifested greater ODD/CD symptoms than non-SMD subjects. Other studies have found that most children with SMD also meet criteria for ODD and ADHD Guyer et al. 2007; ), making it difficult to determine if SMD represents a distinct diagnostic construct. Given the phenotypic similarities between severe ADHD ϩ ODD, SMD, and the BP spectrum, investigators have searched for neuropsychological differences between the groups, but findings have been mixed. Dickstein found that children with SMD have deficits in selective attention seen in children with ADHD but not the impairments in cognitive flexibility seen in youths with the narrow BP phenotype ). In contrast, Pine observed comparable impairments in social cognition and reciprocity between SMD and BP (Pine et al. 2008 ). Guyer also found that SMD and BP youths had similar deficits in emotional processing that were not seen in youths with ADHD, half of which had co-morbid ODD/CD , suggesting that there may be additional impairments associated with SMD beyond that seen in ADHD ϩ ODD. Family genetic studies have also produced mixed results, finding elevated rates of MDD but not BP in parents of SMD youths ). It remains unclear if children with SMD should be viewed as most comparable to ODD ϩ ADHD or BP or neither, and thus it is necessary to develop treatment algorithms specifically for SMD. This study represents a first step in these efforts.
There were some findings in support of the SMD group having genuine affective co-morbidity. The SMD group tended toward higher rates of familial affective illness (71%) versus the non-SMD group (53%). The overall rate of familial affective illness in the SMD group was comparable to that found in the rigorously defined BP NOS subjects from the Course and Outcome Bipolar Youth Study (COBY) (Birmaher et al. 2006) . Despite similar baseline impairment ratings and a comparably robust improvement in ADHD/ODD symptoms, SMD subjects were almost five times more likely than non-SMD subjects to remain significantly impaired at home after completion of the STP. While depressive symptoms normalized, manic symptoms (YMRS ϭ 15) remained elevated above the level reported in typical ADHD samples (Fristad et al. 1992) . Hence, the persistence of manic-like symptoms was associated with ongoing impairment at home. When the end point YMRS score was subdivided into the ODD, ADHD, and mania specific clusters (see Table 4 ), all three clusters contributed a sizable percentage to the total score. In addition, end point parent ratings of ADHD on the DBD (see Table 2 ) were not different between the groups, with both groups declining to a mild intensity of ADHD and ODD symptoms. These results suggest that the elevated impairment levels in the SMD group were not simply due to ADHD symptoms rebounding at home after MPH had worn off.
Because the STP provided an intensive 9-week multimodal intervention targeting both children and parents, it is unlikely that more ADHD treatments would lead to significant additional improvements. Regardless of their propensity for bipolarity, treatments beyond core ADHD therapies are likely needed to optimize functioning in children with ADHD and SMD.
Limitations
The primary limitation of the study is that it is unknown if the elevated YMRS scores in the SMD group were driven by ODD/CD symptoms or represent distinct impairments in mood regulation not seen in youths with pure externalizing behavior disorders. All STP subjects were thoroughly screened for SMD, but only those meeting SMD criteria were administered the YMRS and CDRS during the STP due to time and staffing constraints (it takes a trained clinician 60 minutes to complete this battery). Therefore, it is unknown if children with ADHD and ODD not meeting SMD criteria would also exhibit elevated YMRS ratings. However, prior work suggests this is unlikely (Fristad et al. 1992; . The YMRS was selected as the mania symptom measure because it is the most commonly used efficacy scale in pediatric BP trials and reliably detects treatment effects Pavuluri et al. 2005; Scheffer et al. 2005; Findling et al. 2007) . While the YMRS has normative data in ADHD populations showing that most children with ADHD will not score in the elevated range Fristad et al. 1992; Youngstrom et al. 2002) , it was not designed to identify manic symptoms in children with ADHD. Most rating scales of pediatric BP are plagued by similar limitations due to the inherent difficulties with separating ODD ϩ ADHD from BP at a single time point (Pavuluri et al. 2006; Youngstrom et al. 2006) .
To address this limitation, additional criteria were added to the SMD definition to maximize the probability that SMD subjects exhibited mood symptoms beyond the irritability seen in ODD. Unlike the MTA analysis (Galanter et al. 2003) , we used disease-specific ratings scale for depression and mania (CDRS-R, YMRS) administered by trained clinicians and collected ratings from children, parents and teachers. Subjects were only included in the SMD group if they scored 12ϩ on the YMRS and were identified on the CGI as having at least mild manic-like symptoms. Among all STP subjects diagnosed with ODD/CD on the DISC (see Table 1 ), only 48% met criteria for SMD, suggesting that SMD may represent more than ODD ϩ ADHD. Our SMD subjects exhibited a mix of internalizing and externalizing symptoms resembling BP NOS and prodromal bipolar states described in other studies (Fergus et al. 2003; Leibenluft et al. 2003; Birmaher et al. 2006 ). However, their mood ratings were milder than subjects from pediatric BP trials (Delbello et al. 2005; Wagner et al. 2006; Tohen et al. 2007 ).
Results should not be interpreted as promoting MPH and BMOD as effective treatments for BP because no SMD sub-
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jects met full criteria for BP, primarily due to the lack of sustained mood cycles that are thought to be a primary distinguishing feature of BP from ADHD (Geller et al. 2000; Leibenluft et al. 2003) . While elevated scores on the YMRS have been identified as a risk factor for BP ), our findings suggest that additional evidence is required before making a definitive diagnosis of BP in children with ADHD, because all of our subjects had elevated YMRS ratings yet none met criteria full for BP.
Improvements in ADHD symptoms did not appear to be the source of the YMRS improvements as only 23% of the total YMRS change occurred in items overlapping with ADHD symptoms (motor activity, speech, concentration). However, the YMRS heavily weights irritability and aggression, and our SMD group had almost 100% co-morbidity with ODD/CD. Almost 50% of the total YMRS improvement occurred in these two items, while 25% was in symptoms reported to be specific to mania over ADHD (elated mood, hypersexuality, decreased sleep, content) (Geller et al. 2002) , suggesting that improvement in ODD/CD symptoms may have accounted for the majority of the YMRS change. Our results are similar to those of a recently published controlled trial of olanzapine in adolescents with BP I where only 24% of the YMRS improvement occurred in core mania items other than sleep (sleep excluded because of the sedating effects of olanzapine) (Tohen et al. 2007 ). These findings suggest that for children, it may be harder to induce or detect sizable changes in core manic symptoms than in irritability/aggression, regardless of the prescribed treatment. These limitations do not negate the finding that children with ADHD, SMD, and elevated YMRS scores appear to respond positively to stimulants and behavior therapy.
The trial lasted only 9 weeks and could not address the long-term risks of stimulants. However, this trial was twice as long as other stimulant trials in children with BP (Scheffer et al. 2005; Finding et al. 2007 ). We are continuing to monitor the SMD subjects for the emergence of BP to address this limitation. Moreover, a recent analysis of a different subject pool of 364 young adults with ADHD found no significant association between childhood stimulant usage and the development of BP, despite finding an elevated prevalence of BP in the ADHD subjects (Waxmonsky et al. 2007) .
Whereas combined treatment led to improvements in mood with no cases of manic activation, the design of the larger STP trial prevented us from parceling out the individual effects of MPH and BMOD on mood symptoms because they were rated weekly while MPH varied daily and BMOD changed every 3 weeks. It was deemed impractical to complete mood assessments on a daily basis. Moreover, pediatric mood ratings are usually not measured daily due to their high degree of temporal variability. As in the Treatment of Adolescent Depression Study (TADS), it is possible that the behavioral treatments may have suppressed negative emotional outcomes precipitated by medication ). Sarampote reported successful treatment of an affectively labile 7-year-old girl with combined ADHD treatments after stimulants had failed (Sarampote et al. 2002) , suggesting that mood-dysregulated ADHD youths may do best with combination therapies. Nonetheless, these tolerability findings for MPH cannot be safely generalized to the treatment of SMD youths not engaged in behavioral therapies.
The STP design also complicated interpretation of the effects of BMOD on mood ratings because subjects were in different BMOD intensities at end point, with a third ending the STP in the "No BMOD" condition. This methodological issue may have limited the ability to detect the full impact of BMOD on mood ratings. In addition, treating subjects with three different intensities of BMOD during the course of the STP may have reduced the impact on mood symptoms versus continuous use of high-intensity BMOD. However, we observed a significant improvement in mood ratings despite this limitation. Last, like many pediatric ADHD studies, subjects were predominantly Caucasian and middle class, limiting the ability to generalize findings.
Clinical implications
Many children with ADHD are also identified as having problems with SMD. The debate over whether SMD belongs in the bipolar spectrum versus the severe end of the externalizing behavior spectrum has led to significant controversy as to what should constitute the initial treatment for children with ADHD and SMD: Stimulants and behavior therapy for ADHD or mood-stabilizing medications for affective lability? No controlled-treatment studies in children with SMD have been completed that would address this question. Therefore, we evaluated the tolerability and efficacy of stimulants and behavior therapy in this population.
We found that BMOD and MPH were tolerable and effective treatments in children with SMD. There was no evidence that SMD moderated the efficacy or tolerability of either treatment. Multimodal treatment significantly reduced the entire spectrum of externalizing symptoms and improved ratings of depression and mania. Although additional treatments may be needed to optimize functioning in the home, there appeared to be little acute risk of either treatment precipitating manic states in these children.
Results suggest that in children with ADHD and severe mood dysregulation, but otherwise not meeting full criteria for BP, it is reasonable to initiate pharmacological and behavioral treatments for ADHD and reassess the severity of mood dysregulation after ADHD treatments have been optimized. Similar strategies have been recommended for the treatment of ADHD youths with anxiety and depression (Greenhill et al. 2002; Pliszka et al. 2006) . We strongly caution against interpretation of results as promoting behavior modification or stimulants as safe and effective treatments in children with BP because it is unknown if children with SMD have genuine bipolar spectrum illness. Whenever BP is clearly present, it should be treated prior to any attempts to address ADHD pharmacologically, because these treatments could produce dramatically different and detrimental results in bipolar youths. However, further studies of multimodal ADHD treatments in youths with bipolar spectrum illness are warranted given these promising results.
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